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Title: 

METHOD OF MANUFACTURING NANO-SfZED FERROMAGNETIC ALLOY 

PARTICLES 

Abstract: 

PROBLEM TO BE SOLVED: To provide a method, by which mono-dispersed nano-sazed 
ferromagnetic alloy particles having nano-si^es (&It;~10 nm) and high coercive forces 
can be manufactured easHy and inexpensively, in a state of the dsstnbution of the particle 
diameter sizes of the partlctes Is controlled, and to provide a structure which Is adopted 
to ultrahigh density magnetic recording, by using the mono™ dispersed nano-slzed 

ferromagnetic alloy particles, 
SOLUTION: By applying a reverse mlcelte method utilizing nano-sszed water drops stably 
dispersed m an organic solvent by means of a surface active agent as a reaction field, a 
reverse mscefle solution (1) containing a plurality of kinds of metallic Ions and a surface 

active agent and a fluid dispersion (2) containing a reducing agent composed of a 
borohydrlde and a surface active agent are qusckiy mixed with each other. The structure 
is formed by arranging the nano- si^ed particles on a substrate In a nanometer scale, in a 
self-organized way by dropping a dispersion of the nano»sized particles obtained by the 
selective sedimentation of particle diameter sizes onto the substrate and making the 
solvent contained In the dispersion to dry quickly. 
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#»Lfc-?VlM X<9*»*KJE*fc LTfiJffl-f&iSS 

■fc;M£ t= J: * mam^f- s m^iomm^mxh -> x . 
&K&fi3$L ^msib^. itmrnwim, &jgmm&ti 

ttjpjfc **t*ass-fe/w»fflE ( i ) k. ^Amimx o 

[ m$£ 2 ] lu tea* s ^>vmm < 1 ) t mm^m 
< 2 ) 1 0m&&marvfiiytL& <r t £#itk-rsii 

i t z tmt mm 1 tcan^aiBttt^^-y 
[»*^4 ] mem. s -t^asa < 1 ) *s ± 

( [H,0] / [IfHvSffiSI] ) #Vvfih.fc4~l 6« 
«HT»4 i k * #SKk -T4 1 £Kft<D3S8M4-£ 

[ft s ] MtesTcMi: £&«-r * yco^immst 

* i k £#^k-r &tf i tisa^ae^^-/*i 

[ft mn 6 ] irajgiatt^Ai-yswfig io nm 
i?XTx*fo%> i t ^#®k^s if *jb i fciea«oaB8tt# 

[ff ^il 7 ] WiffSttfflfc ± o x *MBffiKtf tSSEfc 

ti&Lfc-tsw X0>*»*R®*k Lxmm-t&ms 
^)vmz x h^mm^A^- yn^mm.^mxh -? x . 

AWSflSBl. &JRffi&%. A«WS£. ^JRPBrfiife 

&Mb ^-fttfifiS-fe/Wlffll ( 1 ) k . sJfWcSRflSftJ: 0 
3:S3l7GSIk#iBffi1£3yk £^rtf£i« ( 2 ) k 

nbtifcfrwmmwz-mft ■. r-x (ss*. mi#* 

^/l/sfc^fHfi. xa^^B?*. ^-/l-m&MZ 

i-yw^zmtymmm^mtxi-ym.T^m^in 

k. 



[000 1 ] 

m/xi/^ fn- ^xftSv^±^»jK5 5 5:k*colfai 

izm^ ^n&5m^i~ sn^comm.7>mizm l . mzm 
mm&m^sEMmmzmm^mm- m^mm^m 

[0002] 

-Hfa^ ( h d ) saifcti(tftie«»ii^-h#«i¥ 

^r< : Sr-g>o HD^St^UTfi. Co. Cr, Pt^rk" 
0 nmm&CO*;%£Xm%-£> i &n±ttbX\ l i& < , ^rCOfz 

k j&*SSk *4 . i <0 i 3 ^«SW*tt*^»tt 

WWkkTti. Co. FePt. CoPt, MnBi. 
MnAl^^IMI-^t. *4&V^iTb, Dy, 
Ho. RCo 5 ^R 2 Co lv (R-.m^±mjtm) ^ifcr, 

[0003] flfcfir, ^-ys^wjt^k LT*n^tiT 

xyt-y^. am^#. mm#m* im&mititftonm 
ftm. w^wsb^mhitmLx. mmxmmmfr 

fih. z\ti£Xizffl.*M7umz£ ^m&^titii-yiSL^ 

kLTfi. Au. Ag. Pd. Pt. Cu. Fe. C 
o. Fe P t^fCO^m^^hK). zti^co^xm 
Sttty&^kUtiFe, Co. FePttf&ttl 

[0004] zmmmi&m^xm^Tg&ztt 

mXMMLfcbntLXAu, Ag. Pd. Pt. C 

o . c u ar t'n&mi-sm^tfm&ztix a o . ansa 

■^yfi^k LT<i:C o &&t.ti& o 
[0005] Fe^C o^om^iSSfilKtt^JR^ySE^ 

h« ttz, mmmmx<Dmmmmz£>\->xi>mm?)frfr 



Patent provided by Sughrue Mlon, PLLC - iittp://www.sughrire,com 



! ( 3 ) 003-297617 (P2003-E17 



9, Lfri>mmwff n immLmm<9. stfctzz&w* 

[00061 -t. tffiBF e p t ^-ryn^Fitmmz 
mlx &. ;«FePt ^it-f y m^mmu 

SCIltli. TMonodispers FePt 
Nanopart ic les and Ferroma 
gnetic FePt Nanocrystal S 
uperlatticesj :S. Sun, C. B. M 
urray, D. Wei ler, L. Folks, A. 
Moser; Science, Vol. 287, 198 
9, 17March, 2 0 0 0CSS?tlTl^„ L* 1 

i/Srtffc. zcomrnxmizp t ( a c a c > 2 ( 

T-feWr-fehyigfl:) ^U:*--/W;:J:4jl7t; (sKU 

}VTV3^:X ) k F e ( C o ) 5 OlftfrJffSr [5lB#tCil 

A 1 **. 3Efc, Fe (Co) 6 iIfifcLtfflVWi 

[0 0 0 7] ISMtioTM^tyJ 
^*»$fS*fcjn&*Vt^4 (Slf9-2 5 5 33 1 

[00 08] 

Xfl-flaWWWSifi, **i[ttyt>f XcvmOmiii 

ai L^flut*S:Sffi-r 4 - 1 izb& . 

[00 09] 

[ooio] ^*>%*jnHtt, ^asttffltcioT* 

^ifcit ( 2 ) k *&&£m&t&JM ! £tt*.t:Z t 



^b^&mm^&i-ywF<r>mm-mkxfo&„ zom 

&m£W&t& i k # WCifc 4 . 
[0011] ifc, WfEiS^l^t ( 1 ) fc«Ha*tt 
( 2 ) k (OjB^saTTffa i k (c «t 0 , 

a ( 2 ) t^srfrtWKk^si fctci o , mmz&fr 
it«ttMtyswi^ii?)„ Mtcifc. hues 
s-fc;WBW ( i ) nzx/mamm < 2 ) tt$tt**i: 

M«tt£'JO^/l4««J£Rw ( [H 2 0] / [«gfi 
jffl] ) £4 — 1 6 OiEH k -f 4 dkti: 0, SBS-fe^S 

^^«tt6^yft?A«Hji 3*1.4. &4Uii, t? 
tEMTcMk^M^^O^/MISJt ( [MtSFJ] / 
[&JK>f:*y] ) *4-3 0c0leHi:^-4ittJ;D, 

tt^f- y S^a&flKS $ *l 4 . 4 , S Wf 4* X £ 1 
0 nmOTttS i b izi. K) , ®a^JglB®ffltjgL^ 

■^y y- wi- ( n m ) ■ xy-juxmmmzmm ttzm 
m ( wmk ) <?> i ^mmmm&*m%fh z t imm 

[ooi2]®:, ±iBif^ i izimmmn^i- 
sm-rtw&imi. mmmzMTvjMZffitx^ 
4. Rm&miizx^ximmmwz^iz 
ftWtLti-rsy-'t xco^mi^mmt Lxmm-t&ws 
•fe/pftte i 4»tt^-#-?-y?i^ oMit^T*oT , 
AWBflsiii. &Msssm* &mmwm. smmmtt: 

ffiBfc**tfifiS-fe/l'J8?« ( 1 ) *^*3RflSHlJ: 0 

%&M^b#wm&Mb£-&tfft&m ( 2 ) k£^,ia 

t?M^4Xg (a) k, »6*ifc4HR»«ffc-« 

i^: R-X (sCf, R(i:M*JS^I*5& i '6-2 2»IiJ 

mm, ft-/«4^a7s/i^t„ ) t«$^i4 
•fk^* (mm&mm) tiXimMmzmtxi-y®.^* 
mta^&JM (b) k, -^y^tMt**^*jn 
iTfygfosMJffoig (c) k, iism^Sff 
irtt^F^-fXioawwajft^axB (d> k, % 

ktd£l-S 1 &ttT——)VthZ. bizX 
ys&-?£t#4Xg (e ) k£fffi^Ti5 0, MIBXg 
(a)-(e)CJ:-,T, STfiW-f X#fr*«»E < ®J» 

T) 0«^«Sf*£*-r45S^tt-^A^fe5r4^y^ 

fgT*4» 
[0013] 

Tf^-T4 . *mHi1im<?)£ o t»ffi-^#^fe^4 
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^yfi^fc LT(4. Mitf C oPt. FePt. MnB 
i. MnA 1 Wf<7>W&&M&&, £>4<^i4RCo 5N R 2 
C o 17 ( R : HfifipJtS) ^5*±»A»£A#* 

ft. ttVVttABttl£:jtf± (Ku~l 0 s — 1 0 7 J/ 
ms ) ^tLTUl,. 

[0014] ±IE3iattt^A«j«B^R#Att, #±JB 
#\ atlffc^fci^jfibS****. Zcofztb, IScnm-tf 

[0015] *mtomtt&&^stttv9BStttz 

i4 . ^ftS^AJR^ ^ >- <b ^WStt^J t fc*tt it a -fe/P 

jb?r { i ) *v*mfcm&K>%&M7fflitRmt$& 
mtasttMm ( 2 > t tmMt&k&T&im ( a ) 

t , fi-mcJ: 9#6*x£#Hfc?§ft4H:iwfaoH^R- 

£jn;tT^y?3-?£t»fai£-£4ig (b) t, -rs®.? 

(c) fc, «^iJ^SD^T^S-tf-fXc7)jB^emiS^ 

tfaxfg (d) ffeitttysf^7--;kts; 
[0016] ttii ( a ) -m, saR«w^«>f 

L^&iES-fe/Hfft ( 1 ) ZMWrtZ, — MtuM 

*}gft fc ^Hffittf 'J £ **«JfflKfi-C%-fca^ 

ft ( 2 ) SWR-tft. 3ri3. iO^ffcft ( 2 ) commtz 

ZbtfWmx&& fcftfc, *ffc#tt» ( 2 ) tfBSUfc 

[0017]^ »!Lfcat5-b/p«a ( 1 ) 
ft (2) b&mM£m&t&. &mzm-&t&tzmLx 
it . mm t < aw-*-* <r t ifiwmx-foh . -r^^ 

*mmeffl»th z fc )Wfst* 4 . i <7) «t a 

^y»friri§fti: hx^hfih 

SirbRw ( [H 2 Ol / [IWBSffiW] ) J4. 4*>£>1 

e^mmb^hiio^zLxm-^^mm ( 1 ) £«r 



4<Ik£WSU\ ^SEfei4. Rw^"4J;H'l^^ 
jffi 5 -fe/PiS ft^ffik "T4 Z b ifiX'% Zc^fzibXfo 
"5\ ffifRwiU 6 J: Ot^SV^*^, MfE3#5-t?;WW 
ft ( 1 ) fc#»»E ( 2 ) fc£3teLTS«fc:«L<« 

^wMMizmm i,xtkxt&£.i& tz^xh 4 . 

[0019] Ig ( a ) t&irCjlTcMi: LT 

(4. Li. Na, K&kO*^7j<fSMj r«— ;vf 

ffl-rsiktioT, mMx&m 4*><?m ^mit^n 

0 %**77y.m\Mb LX . MUfN a B H 4 

b u b ^ bemwm,A * >itm.7t-tz> z t 
ft 4 ; t t>tix a 0 , ^aiUiRj^fefr t3* < 

L, Mitt 3^h>f *>cr>M7€l / zJ:K)3Ji>UY-m L Z 

mmr?&ig)&. mmb Lxxtm^z bco 2 b#£j£ 

#t% "9 RJ5E#t&*^4 fc» , _fcJE0> i 3 
[0020] *»!Bt*JU-Ctt» ^i-yft^ftSfc 

[0021] ji7c^iKco^«-f j->mmzm 

-tlzm-yXLtitz. ttz. flfEW#**3 0«tOt>^ 

xhmmamxiz. [Mtcsiji / [^«>f ^4- 
3 0 »«Hfc^*3iw=s«7a«***3afiR'r«. i fc± 

[0022] S^, 11(a) o3£S-fe;^ft ( 1 ) ts 

xu'^ms. (2) eofflMtzte^xm^zzmtsmitL 

T(4. Mii4TIK (Na (AOT) ) , (DDA 
C) , (CTAB), (NP-6), (DP-6). 

( d p - 5 ) t^-r-ft^nj^ff 6*14 nsMffiw 

{4<r*L^»^JtRS6*L4 fc<0-CJ4=firV^ 
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[00 2 3] 

(C 5 H 10 (C 2 H 5 ) CH 2 OCO( 
) CHS0 3 -Na + 
) 

[00 24] 

(C 12 H 24 ) 2 N + (CH 8 ) 2 C 1 

[00 2 5] 

C 16 H 33 N + (CH 8 ) 3 Br- 

[00 26] 

CH 3 (CH 2 ) 8 C S H 6 (OCH 2 

[00 27] 

C 12 H 25 (OCH 2 CH 2 ) 6 OH 

[00 28] 

C 12 H 25 (OCH 2 CH 2 ) 5 OH 

[oo29]4fc.ig(a) tz&wcm^kti&im 

JffiKfcLTIi. y^n^t^, 4VX99>, n— \ 
«rfto^#F£ u>. 

[00 30] 5g£, Ig(a) tiSlvCffll^ftS^JR 
JSi: LT{±. CoiiC 1 2 ■ nH 2 0, F e 11 C 1 2 ■ n 
H 2 0. H 2 Pt«Cl 6 - nHjO, Pt"C 1 2 , Mn 
iiC 1 2 • nH 2 0, B i hi C 1 3 , A 1 m C 1 3 ■ nH 
,0, Ri"C 1 3 ■ nH 2 0, (R :®&±»7C*> 3*9 

mm&. us, mmm, pmuzmmtLxm^&z 

[00 3 1 ] »:£7)Ii ( b ) "Ctt, BUlEXg ( a ) Tit 
ffltt, R-X (sfttft, RliK*JK ; F*J& I 6~2 

2 oifiist fctt^KwujflttkaaE* ^ t , xa^a^ 

t^3ft4fc-&W!&»S>»&W-4. *EH«»£'J (R-X) 
£Jni iiifclot. tyfifaihWII ( a ) "C 

ffli ^MSMI^'R -xtii«fc^ R - x#-*-y 

[00 32] JJE4MB^fc«iif«»W*Jnifca, £ 

Mb LT(±. HulEXg ( a ) "Cfflv^^rflKffiK 

ii\ 5^o>vSM?->\ -iV3"??>m kfflRtt&Zb 

^o^»«£«^$-£ft i d 3r»§ 

i<0«t-5*Jffiii: LTti, x^y-/l^ftW4 

7*AIi»$ i±ft i fc * < Wffl S-t*\ 4Mk»5K*^IH18l 

i tPr^=5r*ffi«^FJ £#st-f * - t £ . 
[ o o 3 3 ] &c m ( c ) -ciiUBflfwufe^ye 



[fti ] 

H 2 ) (C 5 H 10 (C 2 H 5 ) CH 2 OCO 
(Na (AOT) 

Ut2] 

(DDAC) 

[^3] 

(CTAB ) 

[^4] 

H 2 ) 6 OH (NP-6 ) 

Ut5] 

(DP-6 ) 

Ut6] 

(DP-5 ) 

mz&^xm^&mkxmmmb ixiz. wm^y? 

y, ^V-y, ^77y, ^^y, h;wy % x— r 

;k ey^y-eoflu, ^^ftiftffiffi»M£«j£-rft# 
jS-c&ft. 

[0034] fclvCs B^Lfc+yfiWKtfSlM 

SWWaSTii, MIBXg (b) Tfflv^ftfc^fcPiaitf) 
tt&TO (x?y-;l^>ftW4T-fe h>-3Q BBiK 

*e ; p*3iwwt=«fcie§-&4 ; t ft . fc-r* 
stFffifcfW* LraaRWifciftsitofea, ft 

wW:iD» <^y«frf ) *4HiU ±a*£ 
Bfcfe-fft. iMBiteJ: *)%t>ixhmm±. IS ( c ) T" 

ffl^fcK^biWBaffit*f!™r»&. asm: 

-?£f#ft£2:>&«rfgi:2:ft. 
[003 5] icoj; a tUT»4>nfei-ya^i. 

ta(e» s -a- * i t «t o » y sw-o — ? i east 
ft. 

[0036] ±3ico x a t#njeteT»6*ut«Btia: 

i4s S*#SIMT5 0 0 — 5 5 OX^LhTT— — /l^- ft 

^wfcft (ii(e) ) ( £o*§^. wfrranw^y 

x a ^ys^iEffi^twtia^j ttzi-sx-hju 
■ x*r-,vamm®.b Ltr--^ff-5tt^, -^-y 
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[00 37] ffjIBXS ( a ) - ( e ) ZffiiLttmXO 

mm>mz x o , m&^±%mmTx^wsm^ 

[00 38] 

[nun] ar, stuwfcj: ^*wmw&m\z.w% 

[00 39] »g^J 1 

CoiiC 1 2 ■ 6 H 2 O^H 2 P t IV C 1 6 ■ 6 H 2 
(C 5 H 10 (C 2 H 5 ) CH 2 OC 
) CHS0 3 "Na + 
) 

[0041]^:, 3i70Wr*4N a B H 4 £ 1 . 4 5 
mm o 1 1 - 2 5ml ( 2 - a ) Srpim L 

£tf>#*» ( 2 - a ) fc s MR ( 1 - b ) TDHSL 
fclte fc IrI fc-tiEIKSSStBW N a ( A O T ) £ 6 . 25 
mmo 1 -^-tfW V^^^>-^12 5 m 1 Sr&AU JgJBE 

SrffHLT SrS JTi^L, aiStfJB 
c^ifcjffi ( 2 ) -MSttS ( 2 ) ^fctt^TRt-^M 

vStt^JcO^/kiUgirb (Rw) 14 1 IT**. fcti, Mtc 
fiJt^feW^yw^ltSJt ( [JKSW] / [£JK>f 

iti (Rw) fcU S^Mfc:£:AM^>o^/MftgJt 

$• (b) h« t &ivc, ±E-ciWLfej»$-fe^»iR 
(i) tttm&(2) tzmm<.wiL<m&Ltzbz. 
hmmm^zm&fr^m&izmt t , c © p t 

mt&zk*<. 'j?*<th—*R &±j£m:ftmm 

[0042] ±IB-^y^^iSC^M*TKf-?*Ht{4^. 

%>, —-a. ftm.mmwzi>^tt%&m'&mmW'?x& 

(x*y-/i^£) fc^aidni*.. jS/MMifcj: 

[0 04 3] ZCDjtO&Xr-vy'&^r&LT, BUlBC o 



OfctfJffi&aJtx.i, ( = [Co2 + ]/[Co2 + + Pt 

4 + ] ) o . 5 i: 5r 6 4 a Kite 1 AWS-ffclHi 2 

Sr-^-ffCO . 2 2 mm o 1 £"tf*i§?£ 1 . 2 5ml (1 
-a) fcWRLfc. mz, TfB^ (Na (AOT) ) T 
fl$fl-S»#M?S'tHRI£ 6 . 2 5 mmo 1 *tf>f y*? y 
>«2 5m 1 ( 1 - b ) fcMKU HUlBllslS^*^ 

( i - a) i l z&ALxim&t>mwi l z%;&£Timmm 
-t&zkizx om-s-u m^^mm ( 1 > & 

«KJtRw ( [H 2 0] / [#ffi}Sttffl] ) til IT'* 

5. 

[0040] 
Ut7] 

OCH 2 ) (C 5 H 10 (C 2 H 5 ) CH 2 OCO 
(Na (AOT) 



f&Bit/^W/UTS^Sr^ft^fftO. 5mmol/m 
6, ^fc»LT3E^«fiifcWli«^WffiLfc. act, 

CoPtt 7 Ofe^l-tf-f X'Mi 2 0 %gj£T'* 

yttzmm l < ib?ij Lfzmm ( > &#^-r* ; t 
H"c^ipr>ti. %zx\ iiimmaz^y-ymmiz 
#m lx . i <o#«*sst j:^ y -^-ciffi^-r* ; t 

4M5t:l 0%£ATI,zMfflLfzi-J®.=Ft:%fz« ik^X\ 
1 0 %OTt$Mt^^y^O^-9->'^irig^^K 

fc t =t o < l , -r y s^* 4 ' g efiiBiwt 

[0044] ffr!B-?-y&?£EPMA (El e c t r o 
n Probe Micro Analysis) {Z i. 

5 <7)*§"3\ y &^Offl^i4 C O o . 4 5 P t o. 5 5 X'fo 

t mmiz Lt#^t7Sf«E p m A*tf«*6ft6»t . 

SM*W-*ik3ii«riB , C&ofe. Co 3 Pt. c 

oPt 3 ^fytf»^, Co«C 1 2 • 6H 2 Ot 
H 2 Pt«Cl 6 ■ 6H 2 Ofc<?3-ffc^Jtx inil &3EjiSC: 
i:t:J:OMJiT'#S. It, Fe 3 Pt. FePt, F 
ePt 3 ^tll JEWt LTCo"C ljOftOfcF 
encljMUliFe'nc 1 3 Srfflt^ Z k t,Z Z. -oX 

LT-^^yfe^'»JgT-S * . 
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[0045] |f)IBK^-S-9-^ X08B?WaU6*tfoT«f 

t . i o^fikjff»»a3M?fffatti (tem) 

ISffi (tt&flc) «OTEM*£Ellfciir*\ *Rfl)Co 
o.45Pto, 66 fySf (Ig3-4nm) **4nmcD 

Tv^i4:36i«ih&»o/£. H2(iCo 0 . 45 Pt 0 . 55 

t y # 3 aecteEai t-t fiut^T e Mfss- 
la i , H2 t^-r i a 

a^eiM x^osjjfefiiii^ i o %&ffitmt>xm* 

*«I{i«2 0 m X 2 0 mgSCMSftfc, 

[0 04 6] 4fc, COo.HPto.6Bt/ftfift5lcX 

KHIlif ffifc: J: *) MM L^SgJR £03 O^XiM/r^ 

p t 0 . 55 tysf{i. H'&a* (fee) «ji£^r$-& 
Z£Wtoip->ti (B3 (a) ) . Hfc, «M1iJ?e^» 
MWM^fftJ; Dff^t^, ^TOTttSr^L 
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